Physical and Chemical Changes

Purpose: 

Students will observe properties of several substances and decide whether changes in matter are physical or chemical.

State Standards: 

· The conservation of atoms in chemical reactions leads to the principle of conservation of matter and the ability to calculate the mass of products and reactants.

· Students know chemical processes can either absorb (endothermic) or release (exothermic) thermal energy.

Background: 

The physical properties of a substance are those properties that can be observed and measured without changing the composition of the substance. Because they depend on there being no change in composition, physical properties can be sued to describe and identify substances. In a physical change, only temperature, size, or physical state of a sample of a matter is altered. 

The chemical properties of a substance are those properties that can only be observed when the substance is undergoing a change in composition. In chemical changes, new substances, of different chemical composition are produced. Readily observable phenomena include the evolution of gas, the production of a color change, the formation of a solid, and the evolution of heat/light. A process in which a chemical change takes place is called a chemical reaction.

Materials:

50 ml graduated cylinder, 100 ml beaker, Bunsen burner, evaporating dish, crucible tongs, test tubes, cork stopper, scissors, spatula, hot plate, magnesium ribbon (4 cm), copper (II) sulfate crystals, lead (II) nitrate solution (1 M), potassium iodide solution (1 M), penny coin, sheet of paper, baking soda, vinegar (5%), salt, aluminum foil, copper (II) chloride solution (1 M)

Procedure:

Investigation A:

1. Examine a piece of aluminum foil and identify at least three physical properties.

2. Measure 20 ml of copper (II) chloride solution (CuCl2) in a small beaker. Identify some physical properties of the solution.

3. Roll the aluminum foil into a small loose ball and place it in the CuCl2 solution. Describe the results.

Investigation B:
1. Obtain a scoop of salt (NaCl) and identify some physical properties of sodium chloride.

2. Measure 20 ml of distilled water (H2O) in a small beaker and identify some physical properties of water.

3. Place a small portion of salt in the water. Describe the results.

4. Transfer about one-half of the salt solution you prepared to an evaporating dish and place the dish on a hot plate. Allow the water to evaporate completely. Describe the results.

Investigation C:

1. Examine a post 1982 penny. List some physical properties of the penny.

2. Light a Bunsen burner and adjust the flame so that no yellow appears and that you observe a small cone inside the flame. (Adjust the air intake)

3. Using tongs, hold the penny in the outer portion of the flame until you see a change occur. Describe the results.

Investigation D:
1. Examine a small piece of magnesium (Mg) ribbon and identify at least three physical properties.

2. Using the crucible tongs, hold the piece of Mg ribbon in the outer portion of the Bunsen burner flame (CAUTION.) Describe the results.

Investigation E:
1. Select several small crystals of copper (II) sulfate (CuSO4) and identify some physical properties.

2. Using a graduated cylinder, measure 10 ml of distilled water (H20) and place it in a test tube. Identify some physical properties.

3. Drop the CuSO4 crystals into the water. Stopper the test tube and shake the contents to promote interaction of particles. Describe the results.

Investigation F:
1. Using a graduated cylinder, measure out 5 ml of lead (II) nitrate solution [Pb (NO3) 2] and place it in a test tube. Describe some physical properties.

2. Using a graduated cylinder, measure out 5 ml potassium iodide solution (KI) and place it in a test tube. Describe some physical properties.

3. Combine the contents of both test tubes. Describe the results.

Investigation G:
1. Obtain a sheet of typing paper. Examine it and identify some physical properties.

2. Using a pair of scissors cut the paper in such a way that you end up with a hole in the paper large enough to slip your entire body through. Describe the results.

Investigation H: 
1. Measure out a ½ scoop of baking soda (NaHCO3) on a piece of weighing paper. Identify some physical properties. Place the baking soda in a small beaker.

2. Using a graduated cylinder, measure 10 ml of vinegar (HC2H3O2) and identify some physical properties.

3. Transfer the vinegar to the beaker containing the baking soda and allow them to mix. Describe the results.

Data Analysis:

For each change you observe, indicate whether the change was physical or chemical in nature and why.  Create a table to show!!!!
Part A: Mixing Al and CuCl2 solution (no heating)

Part B: Dissolving NaCl in H2O (evaporation)

Part C: Heating a penny

Part D: Burning Mg

Part E: Dissolving CuSO4 crystals in water

Part F: Combing Pb (NO3) 2 and KI solution

Part G: Cutting paper

Part H: Combining baking soda and vinegar

Questions:

1. State in your own words the difference between physical and chemical properties. Give an example of each that has not been mentioned in this experiment.

2. State in your own words the difference between a chemical change and a physical change.
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